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(57) [^^] 

[®^^^] f^l^lft-^I (n) V y 

Q (n) Ti^'b V v>r;^flt^^5i^i<s^^^-r6tni^i 0 
^>i?l^^^®50, 1; 2 otaj;o^:=i>* h c2*-^ 3 0^ 

6 , -^/U'f^T'U'^iM 8 , 2 2, v-P^ h • l^v^;^^ 2 
4, 2 5 joJ;U^;tJD^:§l 2 6 ^^(7:>^|fi^^g^^^ 




1 

^ v>r;^M*5j:OMi^@ffl^*^'r5[Bl^ (10) T'^o 
r : [^^i i^v^:^^ (12) \ ^ V y Y'y'T'r ' 
(14) ;:^l/v^^^ (16) ; ttjfSP^iUv^;^;^' (1 
2) , mfia^ 7 ^/ K^f^-V • (14) :l3j:U«m 

IB:^ i^v^;^;?^ (16) tm^mz.l^^^ntz.'mx'^)^^ 

^u^^iis) ■,iiLWj^m'mn^m^'r^?''^v (2 
0) ;mmmni^-^:^<^ (12) , mriB^!^ 17 K^f--^ 

- (14) :^XXimm?^=^U (2 0) ^i^if^a^ 

^c.^-^^i^6m2'^/^^rt->^i^ (2 2) ; itifam 2 
/uf^ri-^i^ (2 2) <^:ll^3>f^^tc.^'^^n^ v-:7 h . 
v^^!.^ (2 4) T*^or. ftrlBv-p^ h . Uv^;:^^ (2 
4) f:i^^MScod>?'^< <!: t>-^:^^IIJ^-r6^/:7 h ■ 
ixv^:^^?' (2 4) ; fiJlSv-y h • i^-O:^^ (2 4) :^oJ: 
r/ttlHsmi (18) tmVf^\z.^^^ii 
^M^^ (2 6) ; ft1ltB:tJDStl (2 6) , StllBPtll^v> 
(12) , SiJtB^ 9 y K^^-v • u-v^:^^ ( l 

4) , :fcj;i;^^fa^ (i6) tmrfmi^f^^^ 

th^mn^^-:^^i^ (28) ;:J3J:U^, 
itlfai^^i Ui/:?^^ (12), fttjfB^ t7 K^5^-Y ■ U-v^ 
(14) , HufB:^ u-v^;^^ (16) , mllBmi-^/^ 
(18) , t^^fBm2-v/^-^:/Lx^i^ (2 
2) , ttflBv-r^ h ■ L^t;/;^^ (24), itilEtja^ti (2 
6) , mjfB^^flixv^:?;:^^ (2 8) , J: tJ^tfJlS;^ ^ y 
(2 0) tc$Mft-§-^-^x.S^> h n — ^ (3 0) X'^ 

:y K^^Y{t-^^^ib^^^n6:=r V h n^ — ^ (3 0) ; 

^a^S (5 0) T^oT : f^1^iUv>;^^ (12) ; ^ ^7 
y Y • (14) 

(16) ; ttjfBf^^il-'v>7^^ (12), mm 
^ 9 y K^f^-Y ' U-i/;^^ (14) ifSXXimt^'^ 
^ (16) <i:i^Jf^^{c.^'^^tl^lll-7/^f":/^'^i^ 

(18) ; #JtEf^1^g U- v;^^:^^ (12) <i: ftJlS ^ K ^ 
f^-Y ' u-v^;^^ (14) i:llij{'^^{c.^^^ix^^2-v/u 

(2 2) -.wit^mi'^^^'f-^i-^-^tm'fm 

{-.^^^n^S 1 v-y h • l^v>;?^;$^ (2 5) r-^oT. 

m^mm-r^mii^y h - (25) ; ^ibs2 

-^/i^^^i-^^ (2 2) tm}r^m\::-f^^^ri^m2i^y 

b • (2 4) r-^oT, mu%2iyy h • uv^ 

(2 4) i^^^rSSO/>/j:< ^ >b-^^^St-r^m 
2 v-:7 h • i^iyy^'^ (24) ; SfJlBH 1 v-:^ h • Uv^:^ 
(2 5) :^J:U^tfIIBm2 v':7 h - (2 4) t 

®]f^&^{C.^^^n6mi:?JDSti (2 6) ; tfJtBSi;tJO» 



(2) S^mW-B - 3 0 7 1 5 7 

(2 6) , fttlfBf^^l (12), ftllB^ 17 y K 

^ 5^ -r * ^ (14), ^IB:^ Uiy:^^ ( i 6 ) , 
:^i5j:U^tntBBl-^/'-^:^L-^i^ (18) tWiY^m^m^ 

mUm^^^>y^'^ (12), ftllB:^ C7 y K v ^ • Uv^ 
(14) , mt'^f^l^i^y^'^ (16) , fiJlBmi-^/U 
^^U^^ (18) , t^IIB^2'^/U5^:/U':J^if (2 
2) , ^13^1 v-P^ h ' ( 2 5) , ^fB^2 V- 

:7 h • U-v^>^^? (2 4) , ffllB^ i;tJPSt§ (2 6) , 
J:U^ttlia^^:tlt-v^;^^ (2 8) {C^J^ft-§-^^:t§=r 

>'hn"^ (3 0) r*^or, ttita^j^ft#{cs-5^ . 

i^ (10 0) T-^oT : (5 
:^^(12) \ ^ V y Y^'y^^ ' \y ^(14) ; ft 

u-s^;^^ (16) ; ttrtapti i-'v^-:^^ (12) , stfta^ 
(16) tmrfm^^^^H^hmi'^^i^^yi^^^ (1 

8) ; tfjIB[^1^@t-S>;?^^ (12) :i^^XJmm^ 9 y }^''7 
^-^ • (14) <tIijf^6^tc.^'a^^ix§m2-^/u 

(22) ;mumi'^/i-^yi-^^ as) 
tmi'fmi^f^-^ ^ H^m 1 iyy h • (25) r 

^or. munii^y h ' i/v>;^c^ (2 5) i^mnK^W- 

(r>^pfj:<th-'m^mm'r^miiyyb'i-i>y^'^ (2 

5) ; ttTtBm2'^/^f^:7^^'^i^ (2 2) tmi'fmcm^ 
^n^m2iyy b ' i^i>y><^ (2 4) r^oT, mmm 

30 2 iyy b • Uv^J^^ (2 4) (^^Sr|^»cDii/-/^< ^ — 

'm^'mm-r^%2iyyb'Uiyy^^ (24) ;mffBmi 

v':7 h . U-v?;;^^ (2 5) *5 J:U^ttIlB|| 2 v- :7 h • Uiy 

(24) <ttij'f^&^t^.l^^$ti^mi;53D^^ (2 

6) ; tfjiB:^ja^:^ (2 6) com;^, mjIBfRi^i u-v^;^^ 
(12), ftllB^ 17 K^f^^ ' Uiy:^^ ( 1 4 ) , ftj 

iBfttxv^;:^^ (16) J: o^tUfBm 1 "^/^f- :/ ^ 

(18) hm'^m\:-^^^x\^'^w.%^\^^j>y^ (2 

8) ; ^^tf«»(^^S:^^:^:^^©^ffi (5 0) ; AtjfB 
^^fic^;^^M^igS (5 0) ^la^^S^tcS^^tu^r' 
40 > (104) ; ftllB^^S:?^^^^'^^^^ (5 

0) bm'^mz.^^^fx.-^:^^^) (2 0) ; ttrtB#^£ 
(5 0) h'^^^\Z.m^^^^^-('r^ 
y^'?<^V (3 2) ; ^J:O«itItBffi»C0^S^7^:^'^S 
(5 0) (D-eiX-^entC^Wft V h C2 

(10 2) r-^^oT. mmmmit^{^m<^^ . 
<D^mmi^i}mum.ny^'^ y^ doo) icj:or^ 

m^h.^^^ b^ — 9 (102) ; (cJ:or«;*^ix5 
50 [0 0 0 1 ] 



3 

^h\z.nL.<\tikmm^m^m (fm) 
■i6x,xy^mt^m (am) m^^mmL.. m^coit^^ 

[0 0 0 2 ] 

[0 0 0 3 ] v^-r v^t^'/L'AM/FM^ v^^l^ . T ^^T"^ 

(RF) i^^y ^(DTi-u 

(7>j^^^i5St5>^ 1 0. 7MU z^zn^m-r^o i f^p 

^ V y K^^-V • ^^^f^ > (quadra 

ture mixes down ) bT, 1^1 ft <!r :^ 17 K ^ it 

P1^i{t#<?r ^ ^ K^^-tft-^^mi^br. ^i^i 

M^/tli:^ v^r;:^ (radius) fl ^ fitlM^^ C ^ . ol^ 
X F Mli^ ^ AM'tS^id^ . ^ ixf::{t^^^ t^^Sffi ^ ^ 

-So FM'ff AMif ^(^oi^T^ J: iSi^i^v:/!; V 
^j^i^^tC^v-;^ " h (decimate) dCOv^v-;^ — 

v-aV^P^I^, •fg:i^:7^/U:^7 Li ^ J: t/*T Ll^i^ V 

V'^— y V:^^ (undersamplin 
g ) {cJ:or«;^t$ix^. t-o/r A.&tift-§- tg*ift^ 
;a^J: «?{g:i^itSr-t^>:7^y v^^n^^. -^tibi^^ib 

\:.^ ^iy^ )v^\z.^m^k\.x. WM^^^^^'Xm^^m 

[0 0 0 4 ] Wimt^t^ V V Y'7^^{%%<nm%\%, 

V >'^nikmmi^<m-^Mmmfj:i'fmx^^. co^^ 
M'r^m^\cm*^^^x.xi^:6^ 

[0 0 0 5 ] l.-^< o;ei>COT/L'=^y Xi^t^^pT'ciir;?!,^ 
yX^I:i. J^^(HlI|g7='^ ■ =r:xe'^ — ^ (coordi 



(3) i{#||ijZ8 - 3 0 7 1 5 7 

nate rotational digital computer : CORD I C) T 
/i^:=f U :^'J^<Df^^^ (angle accumulation) ^— KT^b^ 

ti{l^m»-r6.^m^^T'^6o CORD I cr/i-^^^y 

[0 0 0 6 ] tzt X.CORD I CT/i^=t'V XA;5^^x^" K 
^ :r.r(Dmn^^>^^mtL.f^<Xi:>. ^^^-T^n-^::^^^ 

3 0cD;!]a^fg;5^i^>^r-^6o ro/c*^). coRDicr 

i'*? [ 0 0 0 7 ] 

v^r:^M<^fi^iM{c^^^LT, '^(7:)^(7:):7^/i.^ y v^- 
[0 0 0 8] 

im:m^M^-r ^t^is^cD^i^] ~mz.^mmit. ^m(r> 

rcom^i^ $ ^^:y':f^)>vmmx^^^^m^'r 
X. x,y)'pfj:y^^^n%LX'mm^thx. y.mm%htitj:t- 

[0 0 0 9 ] 

^v^i/mi'^t. •i^^m^zj:^^cxm<Dmi^^mM-r^o \b] 

^10{^. ?^=eV20, n^-hn— ^30, ^oJ:U^^S 



5 

[0 0 1 0 ] ^ ^ 2 0 l5^^H:i L¥>^P< ^ (RO 
M) t.fz,\^^<Dm<7:>:^^v- • ;^ ^ y {cJ:oT«jiJc 

mi^. m^i otc J: or ^s^^ix6^©{c>fgffl 
-r6:^*^^&i(^-r^o ;^^^c7>Ih1^i 0 1^, CORD I 

^i£^^^<^-r6or% ;^^y2oi^. r/i-:=^'y XAT*^^ 

^n^^^tCtS^r :5^-ir;:^-r^^ <ttv:J:or. CORD 

[0 0 1 1 1 o\t. -K^^nzmv^m 

fc.^-a^^n/c, pi^i uv^v^^j' 1 2 , 17 K^^'^ • u 

iP:^^X4, f^l^-i^::^^ (angular register) 16, ^ 
1 -^/Uf^-T" I/i^ iM 8 , H 2 i^ 2 2 , ||2 

v':7 h ' 2 4 , ;dDS^2 6, ^^ts 2 

8, i^sj^u^^v hn — ^ 3 o{cJ:oT^;^Sc^tt^o 

[0 0 1 2 1 ^ 1 -^/L-^y^i/^i^ 1 8f^. • 

3 4, Pll^g 12, i^^7iyK^^-t - U'V^;?^^ 1 

4, *5j;t/:^ L^v>;:^^ 1 6 <J:S5#e^tc.1$^-t-^c M 2 

^^ 2 2 . P+SU-v^;^^ 1 2, ^5^!7iyK55^ 
-V • L^v^;^^ 1 4, J:t/;^^ y 2 0 <i: i^)^^^{c,S>g'-t' 
6o 112 v-y h • U'v^;^^^ 2 4 1^, 

h ' u-v^^^ 2 5li:. At^t LT. ^1 -7/^5"•7'U^^i^ 
1 8(7:)tb;^^§:ij'^5o nn^2 6f:i, mi v-^ h • u 
2 5 cotH;^?*5 J:U5|| 2 h • u-v^:;^ ^ 2 4<d\^ 

t^^t<D2^(D?s.t}t\.X^\1^^^. M%^2Q\t. %\\ 
m{m'^4 4 tc^S^br , % 2 iyy V • u-v^^^ 2 4 cof^ 
^^mi v-r^ h ' uv^;^^ 2 5{c;DDx.^;6\ ^^tt^^i 
v-:/ h • uv^;^^ 2 5;^?^^)ll2v':7 . i^^/;;?.^^? 2 4<d 

• \^iy'y^^ 2 5 A^tboA;^M^A;':? A, S2 ->':7 . 

2 4^>^coA;':j^A;^B^®^-r^^. 
eco^l^^i^, ;f}D^:||2 6r-§:ftL/c$iJt^ft-^4 4{ci^:c 

T. (A+B) ^f:.\^ (A-B) t^/jT^o S^^l^v^X 
i?2 8li. ^(DT^f^tX^X . :tJD»:^2 6(^tfci;^/^§:<tii 



(4) 4^l^^8 - 3 0 7 1 5 7 

6 

[0013] 0^ 10 (5. ¥^-r%yi^':^=^^)Z2'^ 

8 , ^ • /<;^ 3 4 , f^+S U-v^^;?^ 12, ^ 7 5^ K ^ 
f^-v • uv^;^^57 1 4 , 1 6, *5J:u«^®:^u 

v^;^^ 2 8 ^^i5:{cSI]^f^t^?'c^JI^T* (interoperable ) 

^;;^i?^^g»igg5 o^^i±i-r^coftii(7:>.^mt:>*&^i^-r6o ^ 

-r-t-^ ix^ ' ;^^y 3 2t^, ^^^^J^'A • r • ^ 

y (RAM) ^tz\t^(Dm<D^m±.m^co^-C'r^y^ 

JO ' {z.X-:>xmf^^tih^t:d^m^l^\^\ ^^-T^ 

s/^'P<^y32l^^fc, 7^"^ ^r^tj-l^oT, 7^— 
. 3 4 tCy=^-^^-^X.5o 

[0014] ri^-hn— ^30 1^. #Jffl]ft^4 4^. 
tSU'>>X^12, i!' 17 K^f^-^ • u-v^jx^^ 1 4 U- 

i^y^i^ie, |gi -^/u^:/i^:^iM 8, p<^y20, S 
2 2 2 , 2 8 , l^iv^r^ 

^ ■ Uv^^^ 2 5, ® 2 v-y h • Uv^::^^ 2 4, J; 

^ ■ ^^y 3 2tC#x.6o h n^ — ^ 3 0 

1^. ^^y2 0d-ibM ('^.fyL'^^^) ^gij-^or, 

r ^ ffi:^^ J: Mitift ^ m^M i^mn-r^ r ^ j: o r ^ 
^^ix^o 9 /^ff^i^, CORD I cr/^^'y X 

[0015] fli^fC:|ol^r, l-i>y^^ 1 2 ^ ^ !7 ?/ 

K^f^-t • l^v^:^^ 1 4 ^ ' ^<y> 3 4 

(n) :fcJ:U^Q (n) l^^tb^^n, i^ ^^:/;l-r^Pl (n) 

^ ^ !7 K^^-rit-^i^. Jeji^tcv^"^ v>:^'/i--ft:^n:7^ 

/uc^'^tir, P#r^ (n) {z.mm^tit^T't^ ^m-^(7:>:^ 

:y K^f^-Yit-^^^tb^*tt. P^l U-v^^i^^ 1 2 ^ ^ !7 ^/ 
K^^-¥ • l^^^;^;^^ 1 4 {ca— K-r6 0(C;e^^^?tt^JPft 
-§-4 4^^X.5o l^o:tAyU" K^nT^r/^b. T/u^-'y 
XA;i^|^^^r'# ;^^5^(75[h]^^ 1 0 CORD I C 

r/u^y XA(7>^^©^— K^^^LT. mnm-^t^ 

::<^;d^M^bi\ ^coT/u^y XAj^, 1 5 0(7:);^ ^? 
L^i^;^^^-r5:ii:;d^M^L.< . k = i^^ti5co^m 

= 1 (T:):^^ : 
<P (n, 1) =Sq*7c/2 
I (n, l)-=Sq*Q(n) 
Q(n, l)=-Sq*I (n) 

r:iT-Sq=Q(n, k-l) C0^^-§-o ^ X. k = 1 (TD 
:©'a'(C(^. Sq=Q (n) <D^-^tfj:^. 
Smk - 2 , . . . 1 5CO:®'8- : 

5<? 



(5) 



§¥8-307157 



0 ( n , k ) = <I> ( n , k - 1 ) -f- 

1 (n, k)=I (n, k-D-l- 
Q (n, k) (n, k - 1 ) ~ 

r ^T- a t a n [ 2 I"*' ] ^ 2^'^ (DT — ^ ^ :x. 

[0 0 16] :^^m<D[^d&l O^#.0SL.r, S1tk = l 
(Dm^. [^+1 U-v^:^^ 1 2 (n) 
^ . ^ !7 5/ K^f^-Y • ^'v^;^^ 1 4 liQ (n) ^^Hl^^ 

fg2 2 A;^^ bT^x.ibn^. mi-^/^^:/t^ 

8 coMl^55/^t-?'c^ . 2 6 1 7^:^ t L 

r^:tbix5o Q (n) (On-^l^m-^^. 3Vhn-^ 

3 0[i. ^Wft-§-4 4 ^;tjD^:S{c-^x.r, ;!jn^^f'f^« 
^^^^i^^n^ J: 5 (c-r^o 2 8t^;tiD^ 

:^2 6;ii^tbO (n, 1) ^^^^^ . :L<Dim^. -'^^^ 3 
[0 0 17] I (n, 1) <Dn\-^<7)m^. Q in) 

^ 2 A ^jM^r^/:7 h ^ix-Tf^^^n. ;tJ0»tg2 
m2 A;f:?^ bT^x.btv^o ^1 -^yu5^:/i^:?^iM 8 
t^. ^ 1 v':7 h • 2 5 ^^br. :^JP^:|ffCo|| 1 

Xt^tX^X. ;(jp^tl2 6{c^/ufiS^^x.6o Q (n) CO 
h n-^ 3 0 (^$Mft-§-4 4 ^;!JD^ 

9tc-r^o l^^:^i^v^:^^ 2 8 1^ I (n, 1) ^^e^ 

0 . ot^'cr.oM^'''^:^ 3 4 ^^rL.ri^+i u- 1 2 

[0 0 18] Q (n, 1) (^^^(Om^. I (n) 
f^til/v>;^c^ 1 2:6^^^ 2 -^/i-^ 2 2^:^>bT 

Sf^ix. %2iyy V • ui;>:K^ 2 4 ^irl^Xi^y b-^-f 
\z.m^ti. m^^2 6\z.^2?^:^ti^x^x.^th^o ^ 
/Hl^^^ 1 -^Ji-^:/ i^:^'iM8{ci:o xmn^ 2 6 {c^ 
K.hti. b ' uiy:^^ 2 5 ^"^x^x-yy h-ttT 

(ciK^ti, ^D^ti2 6 comi A;^i brgij-^bix-S. 

Q (n) O^-i-ECg-^^. h p-^ 3 0 l^a^ft# 

4 4 ^:?JP^:^2 6(C-^X.T, ;DD^tl2 6;d^. 1}mt.tz\^ 
M^^^J^-r^ J: 5(^-r^o |g»§li-'v>:^:^ 2 8 1^. ;!jp 

^t^2 6;!^^b.^^r-^^Q (n, 1) ^Si^^^?, -'^^ 
3 4 ^^LT:?' !7 2/ K^^Y ■ l^i>y^^\Z^<Dm^^^ 

[0019] ^mk = 2C0:S'S', ffi^lMO (n, 2) 
<I> (n, 1) 4-Sq*atan [2"^] ^-^ff-T^ 

m2-^;i-f":^U'^i^f^. pt^LJ 2 0:6^bIELt^'[gi^^S 
ij-^^o 2 0;^?^^#x.btvSffl(^. a t a n [2 

(n, 1) 1^, mi-^/i-^^/t-'^iM 8{C^X.ibiX^o 



Sq*atan[2^"^] 

Sq*Q (n, k-1) * 2^'^ 

Sq*I (n, k-1) *2^"^ 

111 -v;t'^:/l/>:^iM 8 I^Ol^r*. C(7>fi^, liiv-y 
h • 2 5 ^^Lrv':7 b-^'r\z.i}m^2 6 (C. 

liD^tlolg 1 triJ^^o m2^/u5":7^l^^i^2 2 

1^. r.OP^^^, ||2v':7h- U-v^J^^J^ 2 4 ^^LTv- 

^;l^o Q (n, 1) co:??F-§-|cS-5^. cnvhu-^s 

10 0\^. %rmt-^4 A^Mn^2 ^\Z.-^x.X. tJP»tff2 6 

r/u^ y Xi^tct^oT. ;bp^^fci^M^^^Jfe-r6 

J: ;?JP^:|l2 6;^^^b^^.^mT*^^4> (n, 2) 

^^o^^r^ ^^^u-v^;^^ 2 8 jcor^it^bix^o 

W»ft-§-4 4 tcS^S^ . fflO (n, 2) I^Ol^T% ^■<;^ 

3 4 ^^ur^ u-v^;^^ 1 6{c^:^bixr, ^k(7>fa^(7:) 

I 0 0 2 0 ] H^k = 2 CO:^'^'. I (n, 2) =1 
(n, 1) +Sq*Q (n, l) ^2~^X^^. C CO^ 

^^^/ijt-r^f^i^, f^^i u-v^jx^;^ 1 2 op^^. I (n, 

20 1) \ 1 -^yuf":/U'^iM 8 {CD- K^ixr. tt^ 
m\iyy h * uv^y^^ 2 5 ^itl^x->y h-ii-f f-m A 
br;tjn^ti2 6(^^X.^ix6o ^ 17 :y K^f^-t - 
1 4 (7:>p^^{^0(/'^T% %2-^/i-^yu^'^2 2\z, 
^TLhfl^. %2'^/l^^yu^^ 2 2f)^h. Q (n, 
1 ) COffif^H 2 v-T' h • Ui?y^^ 2 4 ^ix, r/u 

h - 2 4:6^^o{[I^iol^'^. ^ 2 ;!jp®::^A;^ ^ 

L-T;tJ0^fl2 6t^A;^$ix6o Q (n, 1) o^^f-^-f^S 

0*#. :=! V h n-^ 3 0 1^. a^ff -^4 4 ^;ba^§^4 6 

J(? (c#x.r. rJUz^^):KMc'1)t-^XMn^t'nmn^m'^=f 
-r^. Mn^2 ei)^h<D^^^X^^ \ (n, 2) fi:o^/^ 

x^n^ui^y.^ 2 s\z.x.-:>x^\-j^mhti^. %mm^ 

4 4fcS^^, Ml (n, 2) l^ol/^T*'-^:^ 3 4 

[0 0 2 1 ] >^«k = 2 (T?:^-^. Q (n, 2) 

= Q (n, 1) ~Sq*I (n, 1) ^ 2~^X^^^ ^ 

<oi^%^mmir^\z\^. ^ V y ¥y^^ ' u-yy^ i 4 

COP^^T^-SQ (n, 1) i^%\'^)\-=f'^U^^\Z\Z. 

40 A:^$ix. "^liyy [> • u-v^x^ 2 5 ^^fruri^btx. 
l^i;bD^^A;=f:7^ Lr:^JP»:t^2 6 fc-^x-ttt^o f^l^ii-' 

i^y^^ 1 2 <D\^^n^ %2'^jU^y]y^^ 2 2{:L4-'^h 
kh. %liyy b ' \^i>y^ 2 5 \Z.mhthX. :&fC 1 

h v':7 v^fi. m%^2 6\z.m2i}m^?^t}t ur^x. 

bixS. Q (n, 1) (D^^kzrn^^. %m{t^4 4t^ 
n> h n-y 3 0(Cj:oT-^X.b;rur. M%^26\t. 

^(DT^ti^mnir^t^. ^t^\^^<D^\y.:hf)^^%2A 

ij^mn-t^o Mn^2 6(Dm^xh^Q (n, 2) 

50 ys 4 ^^TrLT^ !7 K^f"^ ' u-v^;^^ 1 4 tci^bi^ 




* 

[0 0 2 2 ] ^^k= S/^l-^bl 5<Dm^. lUE^l 0 
CORD I Cryu-^^y XA^^Stf^o ^^Sk = 3/^l^ 
(n, 15) :|oJ:UiO (n, 15) l^^tl^'tl. 1 m<D 

com. im^. ^<7:>m<r>y ^ V ^^mrfx-mm-r^t^ 

[0 0 2 3 ] ;^^0J<7:)lH]^l 0[^^ ibtc, ^V-:^^ 

m-s^. y-^r:^m-h. m^m.m (am) it^^^ffi 

-rSo 9i>T::^mi in, 15) >^://U^rfl (n) 

ft-^Ml (n, 15) ^^K.^^ t\Z.X-:>X. AM'tS^ 

co{c, ^v^r;^Mi (n, 15) co^ 

[0 0 2 4 ] iHi^i 0 i^. mm\^ML^nmmn^n^ 

y 3 2, f^^iuv^;^^ 12, ^ 9 y Y^'y^-Y • i^iy:^^ 
14, ^1 -^y^^^^u^-tM 8, W>2'^;v^^u^^2 
2, 1}m^2e, ^^ximn^i^-:^:^^ 2 scnmrnz^m 

(FM) 'ffi^^^iffi-fSo MFX (n) T'^^tt^ 
[0 0 2 5 ] 

MFX (n) (n, 15) -O (n— 1, 15) 

FM'fS^$^^4£±i-r^i^Jf^^c*5^^r. lus^i o i^^^tc. 

^l-^/L-^-XU-^iM Sc^mi^fT^te^j^ifaa* (n, 15) 
<Dm^^^—¥\^X. Z.<Dm^%Xiyy \^ ' Uiy:;^^ 2 
5^;n^Lrv':7 hii:-rtcUD»:^2 6{cK-t, ^{C. [h]£S 
10(^, ^^y32^^^M4> (n-1, 15) ^^^l. 

:iOiit^. 7=" — . 3 4 ^:f^Lr V y K^f^ 
^ • U'v^;?^.;^' 1 4(ciKL, r:coM^m2-^/u^:7'u>>i^ 

2 2{C:i^l9, r.(7:)ffi^M2 v-^^ h ■ l-v>X^ 2 4 ^^TL 

rv':7 h-ti-f t^;DD»:ii2 6(c^L, ^co.^m^^s^u- 
v^;^^ 2 8 {cist-o [H]^ 1 0 i^oi^r% mpx (n) ^ 
v=^">/±l;^4 8 ^ Lr#x.r^comt>ffi^-r^^\ 

MF X 1 (n) = [MFX ( n 




(©) ^mW-S - 3 0 7 1 5 7 
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[ 0 0 2 6 ] ©[^1 0 l^^l^. :7^/U^ U/^l^AMlioJ: 

y(? iHl^i 01^^ bfc, 5/:^^ • y 3 2, fB3 

^iU'v>;^-j712, :^!7?/K^f^-r'l^ ^14, Is 1 

-^/i-5^:/ix^iM 8, ll2-^/i-^:/i^^i^2 2, 

y h • uv^jx^ 2 5 , 1^ 2 yy h ■ u-v^;^^ 2 4 , ;tJP^ 

:ii2 6, ^x.xim%^u-:^:^^ 2 s<Dnmz.mv^'^m^£ 

m^\z.x.<>xmj^^fi. ^ >^ h n — ^ 3 0{^ J:or-^X. 

^^'^^P^-Y (cascaded uniform finite im 

pulse response : F I R) (D'M'^^^fi't' h o 

[0 0 2 7 ] < i.my -{ /^^n. m^i^Mnmn^mm 

Ur, v^v-;^ --v-a Vtutc, /U:^ bri V£^^{t1^:^> 
•ff^. MFX (n) . \%^m^(D~mf^F I R:7^/U^ 

[ 0 0 2 8 ] 

M 

H, (z) =1/ (M+1) Sz-' 

k=0 

^^Lif^-f-^XX (unity ) T'^^fci^. >^^COt&^f^ 

1 r-N = 4 O:^^. 4^[^^^-r5;^7X^— K5t:7^/U 
^(7 ^ (cascaded filter ) (#^|^^^^^ 1 ^kfc/^ o Tl^ -5 ) 

Htc= [ (1 + z-l) / 2] 4 

-^r'tv, ei^^m (1/2) (1 + z-i) ^^-r^o c 

ORD I Cr/U::i'y X^fCj: t?MFX (n) tdt-f^ 
MFXD (n) {FMit-^(Oy ^ /U^ i^f-m) 

[ 0 0 2 9 ] 

4-MP X (n-1) ] ^1/2 



11 

MP X 2 (n) = [MP X 1 

MP X 3 (n) = [MP X 2 

MP XD (n) = [MP X 3 

M^f^W:X'^hMP XD (n) f^. ■^>':f/i-mm (n) 

^1M8, ||2'^/^f^y^^'^i^2 2, ;bD^:^ 2 6 , 
tii^v^;^^28, ^^X^¥^'r^v^':^=^^)Z2^m. 
.^LTHSS^ix^o f^ti i^v^;^^ 1 2 1^, i^itl^^Lfc 

Tv>r;^M^. W^'O Xz.Y-i'T^ • >^ y 3 2 

^ft-§-4 4 ^^x., :i<7>ft:i-i^<^^-^^: ^ • y 3 

ft i/v^;?;^ le^i^l^^/K^f^-V' u-v^^t^? 1 4 {c#x. 
CixiboMl^ot^T*. S 1 -^/i-f^:/i-'^iM 8 i:^ 

2iyy V ^ i^iyy^^ 2 A {th\^\/ 2\z.x.^mn^m 

oi^T;&D^ts2 6{c-^x.^;ns. ;l3a^^2 6 

^^y^^^n/t.^^r-^^MPXD (n) ^^i^v 
://urflRi (n) {cMLT-^x-bix, tU;^:? 4 8 ^ L 

to 0 3 0 ] ^^0^cD[H]i^i 0 ^{^^ Lr^mr-^ 6t> 

0 l^(Of^M<Dy ^ ^^-^^t. (non — unit 

y) <?:>»Mr I Ry^ /i-^x^hK)'. rn(^-^o*^*5 

{f-^x (n) <Dm^. jd^(D^¥l<Dj^MF I Ry^f/U^ 
^^{Z'^-^Xy^Ji^^i^tziiitlFx (n) 
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(i) *x (n-1) (/>Sl^tf®-rS Si^-Y i^/L-^ 
^TLfz^. Fx (n) 2 ST'f^btl 
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(n) +MPX1 (n-1) ] *l/2 
(n) +MPX 2 (n-1) ] *l/2 
(n) -f-MPX3 (n-1) ] *l/2 
[ 0 0 3 1 ] 

j 

Fx (n) =Zk (i) *x (n- i) 
1=0 

c:ir-k (i) y ^ y 2 0 tc^^-r^^^ 1 /I- 

i^m^XhKl . X (n-i) ny^i-^ y^ ' ^^'eV 3 

10 2 {c'^|£-r^i£iAtJ(7:>A;^fflT*^^o rofcie>, f i r :7 

n/cMx (n) (C^Li^jf^L, r:n^{c:^^k (i) ^ 

#itr, ol^r•ri^ b co^^:ijp^ LT F X (n) 

So P^^y 2 0{Ct&.^f^^ixfc#^k (i) 1^. 

— V 3 0 ^Jf^-T" — ;^COr/L'^y XA (modi 

fied Booth's algorithm) XZ.^^^Xf^^Y't^^ ¥4 

■t^V^ ' 7^^') Z 2 tC^&^f^^nrcx (n-1) 

^ V y K^5^^ • 1 4 {CjiKcn— K^ixS. ^ 

Sk (i) *x (n-1) 8 if-r ^/i-r-^;*r*# 

ff^:/— ;^cor/L':=''y XAtct^^oT . k (i) Mop^t^ 
^/h^l^^L, iyy<^2 4, iyyi^2 5, -^jx^^yu^ 

iM 8 ^ 2 2 COfM:^, ^ V y K^^-y - Uv^J:^^ 1 4 , 
ft 1 6, :|3J:U^^^:|5i^^>:^^ 2 8 {cM-rs^iJ 

ffl]ft-^4 4 ^^^-rSo ^/t^tco^, v^'^^K^ 

tiSk (i) (DtVh^^ [Hl^l OcT^^^-T-oSti^^^ 

C0 3 t^-^y hcofLtfcS-^^, iHlSSl 0 1^:7 ^/U^ bfc.^^ 

j(? ^ai-r j:tci^]f^-r6o k (i) ^'yv\cm^^. Mi^m 

1 - 7/1-^:7^ l/^iM 8 (mi mux) ten— K^ix, % 

2- 7/^f^^l^>>i^2 2 (m2mux) {Cn-K^ix, ^ 
1 V^:? h • U-v/^:^ 2 5 (mi S R) <n'®^\'^\Z.^^X^y 

y V^^. %2i^y b ' ixv^;^^ 2 4 (m 2 s r) (Dtb 

m^^-:>Xi^y b ^tl. ^T{ZVt^Xl3m^2 6{ZX^ 
XWi^^n^o 

misR m2SR 
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(cf I R:7^;u^5?'^^iS-r6o rcofca^, *^0^i^if@ 
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(DM^^<D^^^m\^x. COR D I cr/i-^y 
[0 0 3 2 ] m2\t. nmmn^mm-t^rzis^^mn^ 

iMOOl^. ^*(7:>^fi^:^;^ia^i^S5 0, ^^S^ 
:^^mnmW:5 0 i:t5f^6^fc.^-^^ixS7'~^ • ^<:^ i 
0 4, ^^fi^^:^^^^^g5 0 ^SjfF^{C.1ig^^n5 

[0 0 3 3 ] gIl^#03UT. ^#S^:^^^^^g5 
Oii, S^Mct^jf^^{C,^-^^nfc, (^^i 1 2, 

^!7-/K^^Y-i^v>^:?^14, :^ U-v^;^^ 1 6, |g 1 
-^>'t'5^:/i^i^iM 8, 112 -^/uf^^i^^i^ 2 2, l^lv^ 
h ■ u-v^;^^ 2 5, 112 v':7 h • i^-:^:^'^ 2 4, ;|]D^ 

[0 0 3 4 ] ^<<Dm^<7)^m^nx'it. nmmnt^m. 

fC||LTB'X.li\ y 2 0 - V 3 

ORD I C^^n^e— K ' r/U^ y XA^H^^ET*^^^ — 
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\z.n\^mmx%^. rcoj:9i^LT, Mti.fcT^-^^' 

0 o{cj:or^#bn5o 

[ 0 0 3 5 J ±fB(7:>$?il?t^^5S^'jl^, *:^0JcoM^^0^ 

[liEcD^m/^i^pji 

[(EI 2 1 'o^^(Dnm'mM^nm.-t^m\\ 

[^?F-^(7:)m0J] 
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